Observed Galinstan void (Supplementary
) is mainly attributed to the imperfect sealing of the microchannel, the redistribution of Galinstan upon applied external strain, and the possible air bubbles nearby the inserted Cu wire in the channel. 1 Such formed void caused the increase in the resistance. Therefore, additional process was done for better sealing of the channel: A few drops of Ecoflex were put at both ends of the Galinstan channel so that the leakage of Galinstan from the gap between the inserted Cu wires and the polymer substrate could be prohibited even when external mechanical strain was applied.
Since the spiral channel has sharp edges with a rectangular cross-section rather than a circular one, the liquid metal can be made to fill the microchannels better by applying prestrain several times before pouring Ecoflex on top of the bottom layer of the microchannel filled with Galinstan as illustrated below.
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Additionally, temporary microchannel method using a scotch tape is applied to minimize the unfilled sharp edges of the microchannel by pouring the Ecoflex to the Galinstan coil as shown below. The commercial earphone exhibits a higher SPL than the fabricated transducer in Supplementary Fig. S5 (a) . This can be attributed to several possible reasons. The commercial voice coil has a much larger number of turns than our fabricated Galinstan coil. Thus, the bigger Lorentz force (F) is generated due to a larger ℓ-value in the Equation (1). Furthermore, the suspension structure between the voice coil and a magnet can also generate a larger pressure from commercial earphones.
7
Comparison of our SAD with a commercial microphone: The swept-sine voltage in the audio frequency range was supplied as an input to the commercial loudspeaker. The signal was amplified by the power amplifier (B&K type 2719). The sound generated by the commercial loudspeaker was recorded using a fabricated transducer, which was positioned 1 cm away from the loudspeaker.). Performance of the fabricated SAD was compared with that of a commercial microphone in Supplementary Fig. S5 (b) Due to low sensitivity of the fabricated SAD compared to the commercial microphone (45.2 mV/Pa), the sensitivity was arbitrarily set to be 1 V/Pa and the dynamic performances of the two devices were compared. The measured sound spectrum from the fabricated transducer is flatter than that of the commercial microphone, indicating the higher sensitivity of the commercial ones to better detect the frequency characteristics of the loudspeaker. The lower sensitivity of the fabricated SAD can be improved by optimizing the design of the device by reducing the thickness of the polymeric substrate or by adopting a suspension structure between the magnet and the liquid metal coil. 4, 7 However, in this work, a suspension structure was not used so that the entire device would have a twodimensional form of films in order for it to be applied to bio-implantable, wearable, and stretchable electronics. 
